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ABSTRACT 
Epidermis lrom ~haved COl mice (7-9 week~ old) m the re~ting phase of the hair cycle wa 
isolated by fir~t employmg a depilatory agent followed by a mild heat treatment of the skin. A 
method for bolating mouse epidermal chromatin and the subsequent isolation of histones 
and nonhistone chromosomal proteins is described. The relattve proportions of the chromatin 
components and the ultraviolet absorption spectra were similar to tho!>e of chromatin from 
mou~e or rat liver. Electrophoresis of the histones from epidermal chromatin in acidic 
polyacrylamide gels containing urea revealed a patlern of histones qualitatively si milar to 
that obtained from mouse or rat liver chromatin. The nonhistone chromosomal proteins of 
mouse epidermis were analyzed on high-resolution sodium dodecyl sulfate (808) polyacryl-
amide gels. Our preparation of mouse nonhistone chromosomal proteins revealed approxi-
mately :JO band!. . A comparison of the D gel pat terns of nonhistone chromosomal proteins 
from mouse epidermis, mouse liver. and rat liver revealed some similarities especially in the 
high- and low-molecular-weight regions and several differences in both the high- and 
middle-molecular-wei!{ht regions. 
The main components of the interphase chromo-
somal material called chromatin [l] a re D~A. 
R. A, histones, and nonhistone proteins, the rela-
tive amounts of which depend on species [2], 
developmental stage !3]. tissue [1 ,2], and func -
tional activity [4.5]. Both histones and nonhistone 
chromosomal proteins have been implicated in the 
control of gene expression and DNA synthesis. 
However, in the last several yean; the nonhistone 
chromosomal proteins have been correlated to a 
greater extent than histones with the control of 
R~A and DNA synthesis. 
During the course of our investigations into the 
mechanism of action of chemical carcinogens and 
tumor promoter:::. m mouse skin. we have found 
that there is specificity in the in 'ivo and in vitro 
interaction of chemical carcinogens and tumor 
promoters with mouse epidermal chromatin and 
cytosol ( 10~.000 I( for I hr cytoplasmic superna -
tant fraction) [6 8[. rn order to better understand 
the role chromatin play~ in chemical carcinogene-
si~ in mouse skin , methodology was needed for 
isolating chromosomal components from mouse 
epidermis. 
This report describes a fairly rapid procedure for 
isolating mouse epidermal chromatin and the sub-
sequent isolation of histones and nonhistone chro-
mosomal proteins. and their fractionation by poly-
acrylamide gel electrophoresis. 
MATERIALS Al'-0 METHODS 
Matenals. Calf thymus histones type 11-A lyophilized 
lot I/13C-1910 and bovine serum albumin lot fi31C-8080 
were obtamed from Sigma Chemtcal Co., St. Louis, Mo. 
Manuscnpt recetved February 14. 1974; in revised 
form May 28. 1974; accepted for publication June 3, 1974. 
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Antmals. Female Charles River CD! mice were pur-
chased from Charles River MolL~e Farms, orth Wilm-
ington. Mass. M 1ce 7 to 9 weeks old were carefully shaved 
2 days before use and only those mice in the resting phase 
of the hair cycle were used for isolating epidermal 
chromatin . Mice were killed between 8 a.m. and I p.m. to 
minimize the effect of diurnal variation. Livers from the 
same mice and from rats were used in some parallel 
experiments. 
lsolatron of eprdermal matenal. The mice were killed 
by cervical dislocation, and Nudit cream depilatory 
agent was applied to the shaved areas. After 5 min the 
cream was thoroughly washed off with cold water. the 
skins were removed and immersed in distilled water at 
52° for 30 sec, and immediately transferred to ice-cold 
water 19 ]. The skins were spread out on a glass plate on 
ice and the epidermis removed by scraping once with a 
razor blade The epidermal sheets from 40 or more mice 
were put into a 0.025 M EDTA-0.075 M aCI solution, 
pH 8, (I mVskin) and the epidermal cells were dispersed 
by rapid pipetting wtth a broken Pasteur pipette (instde 
diameter of up 3 mm) or by mild homogenization with 
a Polytron PTTO homogenizer for 15 sec at setting "4." 
After filtering through 2 layel'1! of cheesecloth the epider· 
mal cells were centrifuged at 800 x g for 15 min. 
Isolation of eprdermal and liuer nuclei. The above 
pellet containing epidermal cells was mixed with 20 
volumes of0.25 M sucrose in TKM (0.05 M Tns- HCl, pH 
7.5 0.025 M KCl- 0.005 M MgCl,) , homogenized with a 
Dounce homogenizer with a tight-fitting pestle and 
filtered through 4 layers of cheesecloth. The mouse livers 
were rinsed several times with the homogenization buffer, 
minced, homogenized. and filtered as above. The process 
of homogenization was always monitored by phase-con-
trast microscopy in order to assure complete disruption of 
the cellular membranes. The crude nuclear pellet was 
obtamed by centrifugation of the filtered homogenate at 
800 x g for 15 min. Purified mouse or rat liver nuclei were 
isolated by a discontinuous sucrose gradient as described 
by Blobel and Potter 110 ). The epidermal nuclei were 
isolated by a modification of the above procedure. The 
Slaga. The Fred Hutchinson Cancer Research Center, 
1102 Columbia treet, Seattle. Washington 98104.) 
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crude nuclear pellet from the epidermis was mixed with 
1.6 M sucrose in TKM and gently homogenized with 2- 3 
strokes in a Dounce homogenizer. After underlaying the 
above with 1.8 M ~ucrose in TKM in a centrifuge tube, 
the samples were centrifuged at 2.'>.000 rpm in an W25 
rotor for I hr. The pellets from both liver and epidermis, 
consisting mainly of nuclei, were then rmsed 3 times with 
20 volumes of 0.075 M NaCI 0.025 M EDTA (pH 8) and 
were centrifuged each time at 10,000 ,., g for 10 min.· 
Preparation of chromatin. The chromatin was isolated 
by a modification of the method described by Dingman 
and Sporn (11]. The abo,•e pellet was washed once wtth 
20 volumes of 0.14 M aCI-0.01 M sodium citrate and 
dispersed in 20 volumes of ice-cold 0.2 mM EDTA (pH 
6.2). The nuclei were allowed to swell for 1 hr and were 
homogenized first with a Dounce homogenizer (30 40 
strokes) followed by a Polytron homogenizer for 45 sec at 
setti.ng "6" or a Virtis homogenizer at 30 V for 45 sec. The 
turbid solution was clarified by centrifugation at 12,000 
x g for 15 min. The clear supernatant fraction was 
dialyzed overnight against 0.7 mM potassium phosphate 
buffer (pH 6.8) and the dialyzed solution was centrifuged 
again for 30 min at 22,000 '< g. The supernatant fraction 
was used as the chromatin fraction . 
Preparation and fractwnatwn of histones. Histones 
were extracted from the chromatin with 0.4 N H,SO, at 
4° for 30 min and sedimented at 15,000 x g for 20 min 
The pellet was reextracted as above and rinsed briefly 
with 0.01 M Tris HCl (pH 8) . The histones were precipi-
tated overnight from the resulting supernatant fraction 
with 4 volume~ of ethanol at 20° and spun down at 
10,000 rpm for 30 min (12]. The histone pellet was 
dissolved in 15% sucrose- 0.9 N acetic acid and fraction-
ated on 10~ polyacrylamide gels in 2.5 M urea with 0.9 N 
acetic acid as tray buffer [13 ). Ater preelectrophoresis of 
the gels. a stacking gel (3% acrylamide-7 M urea- 0.067 M 
acetate, pH 6.3) was layered on top of each separating 
gel. The following solutions were employed to make up 
the stacking gel. Solution A: 2.7 gm KOH, 3.:2 ml acetic 
acid, 80 ml of 10M urea. 0.43 ml TEMED. and H,O to 
100 mi. B: 3.33 gm acrylamide, 0.833 gm N . :-.l 'meth-
ylene-bis-acrylamide, 80 ml 10 M urea, and H,O to 100 
ml. C: 0.004"; riboflavm (W/\'l in H,O. The 80lutHms 
were stored at 5° and warmed to room temperature before 
mixing in the ratu,;.: I part of A, 6 parts of B. and I part of 
C. A 1: 1 ratio of stacking gel to sample »ize was used 
and the stacking gel was allowed to photopolymerize for 
15 min. A sample volume of up to 1 ml could be used with 
no decrease in resolution. 
PreparatiOn and fractwnatton of nonhrstone chromrr 
somal proterns. The nonhistone chromosomal proteins 
were prepared according to a modification of the Maru-
shige, Brutlag, and Bonner procedure [14]. After extrac-
tion of the histones as previously described, the rinsed 
pellet was dissolved by gentle homogenilation in 1% SDS 
(sodium dodecyl sulfate) 0.05 M Tris (pH 8.0), stirred 
overnight at 37 °, and then dialyzed to 0.1 % SDS-0.01 m 
Tris (pH 8) at 37 °. The DNA was pelleted by centrifuga -
tion Sl 200,000 ~ /( for 24 hr at 25 °. The supernatant 
fraction was carefully removed and taken as the nonhis-
tone chromosomal protein preparation . Following dial -
ysis against 0.01~ SO . 0. 1~ ,8-mercaptoethanol , 10"1-
glycerol in 0.065 M Tris buffer (pH 6.8). the sample was 
analyzed using the SDS gel electrophoresis system intro-
duced by Laemmh (15). 
Chemrcal anal) ses. D ' A wa~ determined by the 
diphenylamme method using calf thymus DNA as refer-
ence [16). Histone~ and nonhistone chromosomal pro-
teins were quantitatively determined by the method 
introduced by Lowry and co-workers (17) using as refer-
ences calf thymu!> htstones and bo\·ine serum albumin. 
respectively R:'IIA was quantitatively determined by the 
orcinol method usmg yeast R:-.:A as reference [18]. 
Gel scannrng and ultrauwlet absorption spectra . The 
SDS gels were 8tained with 0.05'7? Coomassie brilliant 
blue and the acidic gels with 0. 1~ amido black. After 
destaining, the gels were scanned at 600 nm using a 
Beckman Acta 111 UV-Vts recording spectrophotometer 
with a gel scanning accessory The ultraviolet absorption 
spectra of chromatin, histones, and nonhi~tone chromo-
somal protems and DNA were also obtained using the 
Beckman Acta Ill. 
RF.SllLTS 
Nudit cream depilatory agent when applied for 
periods up to 10 min did not affect skin morphol -
ogy as observed by light microscopy nor function as 
determined by chromatin R~A polymerase, cyto-
sol D A polymera~e. and aryl hydrocarbon hy-
droxvlase activities. The epidermis in the above 
experiments was isolated usinJ! 30 strokes with a 
razor blade. In recent experiments we ha,-e found 
that 10 15 strokes of a razor blade if preceded by 
• udit cream were sufficient to remove all the 
epidermal cells without much dermal contamina-
tion. Additional scraping onl) adds dermal mate-
rial to the preparation. 
The use of Nudit followed by the heat- cold 
technique for separating the epidermis from the 
dermis as described in the Materials and Method.~ 
sect ion yielded excellent results as revealed by u~;;e 
of the light micro::.cope (Fig. ll. The epidermis 
(Fig. I, top) i::; removed very easily with one stroke 
of a razor blade with a high degree of purit) . Figure 
1, bottom reveals that the dermis is completely free 
of the epidermis. Chromatin isolated from epider-
mis by the use of 1\udit followed by heat treatment 
of whole skin at 55°C for 30 sec till had endoge-
nous R~A polymerase activity comparable to the 
activity of Rr\'A polymerase in mouse liver chroma-
tin. t Microsomal aryl hydrocarbon hydroxylase ac-
tivit)' (units/ mg of protein) was unchanged in 
1 udit heat treated epidermis (52°C for 30 sec) 
when compared to epidermis isolated by scraping 
without heating ( 15 !:itrok~ with a razor blade). The 
aryl hydrocarbon hydroxylase activity was reduced 
greatly below contml levels if the skin was heated 
in distilled water above 55°C for 30 sec. ln general, 
heating the skin from 45° to 5~oc for ~0 sec did not 
reduce the aryl hydrocarbon hydroxylase activity 
whereas 54 oc for ao sec reduced the activity by 
approximately 50'i .:j: 
The Rlobel Potter method [10] for isolating nu-
clei gave a fairly pure, high-yield preparation from 
soft tissues such as liver. A modification of the 
t Siaga TJ, Boutwell RK: Unpublished results. 
tThompson . laga T.J: Unpublished results . GT 
Bowden and RK Boutwell stated thev found about a 40~ 
reduction in the activity of aryl hydiOcarbon hydroxylase 
from heat-treated epidermis (55°C for 30 sec) when com-
pared to epidermis isolated without heating (personal 
communication) . 
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FJG. 1: ections of mouse skin after chemical depila-
tion with Nudit and incubation for 30 sec in 52° distilled 
water followed by immersion in ice-cold water. Top : 
epidermal sheets after removal by one stroke of a razor 
blade (H & E. x 260). Bottom: dermis free of epiderm•~ 
(H & E, X 48). 
method was necessary to obtain reasonable results 
with mou.e epidermis. The bottom layer of the 
discontinuous sucrose gradient wa!> changed from 
2.3 M sucro::.e to 1.8 M sucrose in order to obtain a 
higher yield of nuclei but with a slight decrease 
(:10'k) in purity. A greater purity of nuclei could be 
obtained if the bottom layer of the discontinuous 
sucrose gradient was increased from 1.8 M to 2.3 M 
sucrose, but the yield decreases as the molarity of 
sucrose increases . An absolute requ irement for 
obtaining a good nuclear preparation from epider-
TABLE 
Chemtcal compositron of var1ous chroma/ins 
Content relau'e tn n-..;A 
~n I R-..;A D'A H1 ... tnne ht,tont 
~f""' Mouse epidermal 0 0.8.1 I o.08 1.12 0.75 O.Q7 
Mouse liver 1.10 0.86 0.06 
1.08 0.79 0.05 
Rat liver 1.02 0.68 0.04 
1.12 0.74 0.06 
Mouse epidermal [22) 0.71 1.26 O.Ot3 
Whole mouse skin [22] 1.02 0.83 0.035 
Mouse liver [21 J 1.03 0.86 0.024 
Rat liver [2) 1.00 0.67 0.043 
...___ _j______J. - -
mal sheets is to completely disperse the cells before 
homogenization . 
Three different chromatin isolation procedures 
were compared. The Marushige and Bonner [19] 
and Shaw and Huang [20] methods were found 
satisfactory for mouse liver but with mouse epider-
mis the purity and yield were very poor when 
compared to the modified Dingman and Sporn 
method Ill] described in the Mat erials and 
M ethod., section. 
The chemical composition of mouse epidermal 
and liver chromatin isolated by our procedure and 
other values reported in the literature are given in 
the Table. The relative proportions of the chemical 
components fo r mouse liver are similar to those 
reported in the literature [21 ]. The composition of 
mouse epidermal chroma! in is similar to other 
mammalian chromatin preparations but different 
from the values given for mouse epidermis by Segal 
et al [22). However, their values for a preparation 
of chromatin isolated from whole skin are s imilar 
to our . They obtained mouse epidermis by incu-
bating whole skin for 30 min at 37°C in a solution 
containing the enzymes elastase and hyaluroni-
dase. 
The ultraviolet absorption spectra of mouse 
epidermal and liver chromatin and calf thymus 
DNA are given in Figure 2. The ultra' iolet absorp-
tion spectra of mouse epidermal and liver chroma-
tin are essentially identical with the reported 
spectra of other chromatin preparations, having a 
peak at about 260 nm and a minimum near 240 
nm. The absorption spectrum of calf thymus D:-.lA 
is given for a comparison. A pure chromatin 
preparation [1) should exhibit little tubidi ty, that 
is. little absorption at wavelengths in which nu-
cleic acids and proteins do not absorb (320- 360 
nm). The Marushige and Bonner [19] and Shaw 
and Huang [20) procedures for isolating chromatin 
gave us much higher absorption at 320 nm than 
that hown for mouse epidermal chromatin. 
Figure 3 depicts the absorption spectra for his-
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Ftc. 2: Ultraviolet absorptton spectra of mouse epi-
dermal and liver chromatin and calf thvmus D 'A in 0.7 
mM phosphate buffer. pH 6.8. A. calf -thymus 0:'\ A. 8, 
mouse hver chromaun: C. mouse eptdermal chromatm. 
FJG. 3: Ultraviolet absorption spectra of mouse epi-
dermal and liver histones and calf thymus histones 
dissolved in 0.9 t\ acetic acid 15"? sucrose. A, mouse liver 
histones; B. mouse epidermal hi,tones: C. calf thymu!\ 
histone. 
tones isolated from mouse eptdermal and liver 
chromatin and calf thymus histones (Type II-A) 
obtained from Sigma. Both mouse liver and epi-
dermal histones in. 0.9 N acetic acid 15% sucrose 
had a higher absorption at 320 nm and in the 
240-250 nm range than did calf thymus histones 
dissolved in the same solut ton. Part of the sulfuric 
acid-extracted materiallrom mouse chromatin was 
not soluble in acetic acid sucrose solution. causing 
the high turbidity at 320 nm and contribut ing the 
absorbance around 250 nm. Calf thymus histones 
(Type Ill dissolved in 0.9 ~ acetic acid lfiW, 
sucrose have an extinction coefficient (E) at 274 nm 
of 0.31 mg 1mlcm 1 (linear throughout the exam-
ined range of concentration!' from 60-3200 J.L!dmll 
and at 240 nm of 0.28 mg 1mlcm 1 (linear from 
about 100 2000J~g/ml). Calfthymu!' hi!'tones in 0.4 
:-.1 sulfunc actd have tat 275 nm ofO.:l mg 1mlcm 1 
(linear throughout the examined range. 80 2-tOO 
Jig/mil and at 2:10 nm of 2.5 mg 1mlcm 1 (linear 
from :30 600 J.Lg/mll. Calf thymus histones in 0.01 
M Tris (pH 7.0) have E at 275 nm of 0.28 
mg 1mlcm 1 (lmear throughout the concentration 
range from 80-480 #g/ml 1 and at 2:10 nm of 2.27 
mg 1mlcm 1 (linear in the examined range from 
40 480 J~g/ml}. 
Polyacrylamide gel electrophoresis of histones 
isolated from mouse epidermal chromatin revealed 
that the histone pattern was essentaially identical 
with that of our liver chromatin preparation and 
similar to the calf thymus histones pattern (Fig. 4). 
Segal et al [22] reported that mouse epidermal 
chromat in lacked histones Fl. F3. and F2a2 but 
that these were present in whole mouse skin 
chromation. Peak 3 in Figure 4 corresponds to 
histone Fl. peak 5 to F3, F2b. and F2a2, and peak 6 
to F2al. The identification of the peaks was 
facilitated b~ a further resolution of peak 5 of the 
! 
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Ftc 4: Eleclrophoretograms of mouse epidermal and 
liver hislones and calf thymus histones. Electrophoresis 
of the histones was performed on lO<lf acidic polyacryla-
mide gels as described in Materials and Methods. A, 
mouse epidermal histones; B. mouse liver histones, C, 
calf thymus htstones. Peak 3 corresponds to histone FI , 
peak;') to Fa. F"lb and F2a and peak 6 to F2al [23. 25 ). 
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calf thymus histone pattern into three components 
using long 15,., acidic polyacrylamide gels contain-
ing urea as de~cribed by Panyim and Chalkley [23, 
24 J. The use of the stackmg gel as described under 
Materials and Method., with either 10 or 15'1 
acidic polyacrylamide gels containing urea allowed 
the assay of histones after dissolution in sucrose 
acetic acid, in volumes of up to 1 mi. without the 
necessity of concentrating a sample to a small 
volume. This advantage is particularly valuable in 
the assay of mouse epidermal histones. which are 
obtained in extremely small quantities from num -
bers of mice which are otherwise adequate for other 
purposes. The stacking gel also allowed us to 
obtain very reproducible results especially when 
polyacrylamide gels prepared by different indi\'id -
uals were compared. Without the stacking gel 
extreme care is needed in applying a 25 50 1-11 
histone sample to the gel. 
The ultraviolet absorption spectrum of the non-
histone chromosomal proteins i!-.olated from mouse 
epidermal chromatin is shown in Figure 5. This 
spectrum is compared to that of the acidic protein 
bo\·ine serum albumin and found to be similar tn 
the 260 280 nm region but different in the 100 240 
nm region . The bovine serum albumin has a large 
peak at about 225 nm whereas the nonhistone 
chromosomal proteins (ac idic protein~) only ha\·e a 
shoulder in the 22.1 nm region and a large peak 
around 210 nm. 
Figure 6 show:-; typical SDS polyacrylamide gel 
electrophoretic pat terns of nonhistone ch romo-
somal protein!> from mouse epidermis, mouse li\'er, 
and rat liver. The nonhistone chromosomal protein 
pattern from rat liver as depicted in Figure 6 is 
qualitatively similar to that reported by Wu et al 
[26 J. A comparison of the nonhistone chromosomal 
proteins of mou!-.e epidermis, mouse li\'er, and rat 
liver reveals some s1milaritie;, especially in the 
high- and lo~ -mole<·ular-weight regions and se\'-
-
Frc. 5: Ult raviolet absorptton spectra of mouse epi-
dermal nonhistone chromo omnl protems and bovine 
serum albumin A, mou-.e eptdermal nonhistone chromo-
somal protems~ R. bovtne serum albumin. 
+ 4------B 
FrG. 6: Electrophoretograms of mouse epidermis, 
mouse hver, and rat liver nonhistone chromosomal pro-
tems. Electrophore~i~ of nonhistone protems was per-
formed on 7.5r, SOH polyacrylamide gels as descnbed 1n 
lhe Materw/., and Method~. A. mouse epidermal nonhi!\-
tone chrorno-.omal protems; B. mouhe liver nonhbtone 
chromo!.Omal proteins, C, rot liver nonhistone chromo-
somal protem' 
eral differences in the high- and middle-molecular-
weight region!-.. 
DISCl"SSIOI\ 
The use of heat for the separation of epidermis 
fwm dermis was studied in detail by Baumberger 
and co workers 127) and it was found that heating 
at 50°C for 2 min was sufficient to produce 
separatton of morphologically well preserved epi-
dermrs lrom human ;,kin . Howe\·er. the) stated 
that their method was not suitable for furry skins, 
where the ha1r follide~ anchor the epidermis very 
firmly to the dermi!-o. Mam and \'oorhees [9 J 
reponed that heatmg for :lO sec in 55° water and 
tmmediatel) followed hy cooling with ice water 
produced a consistent separation of the epidermis 
from the dermis for :3- to ·1-day-old rats but was not 
effective in older rats. 
In the present study several modifications of the 
heat cold treatment permitted a clean separation 
of the epidermis from the dermis in older furry 
animal!'. Mice 7 9 ''eek.s old were shaved and only 
those mice in the resting phase of the hair cycle 
(telogen) were used for isolating the epidermis. A 
short exposure to :\udit depilatory agent was an 
obligatory requirement lor an easy and clean 
separation of the epidermis from the derm1s by the 
mild heat treatment of the skin (52°C for ~0 sec) 
followed by immersion 111 ice-cold water. Since the 
epidermis isolated by the Nudit and mild heal 
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treatment appear" to retain enzymatic acti\'ity, 
the method may be useful in studying various 
epidermal functions and biochemical parameter>'. 
Epidermal material from ·10 mice was needed to 
isolate fairly pure chroma! in in large enough quan-
tity to permit the separation and fractionation of 
histone~ and nonhistone chromosomal protein!.. 
Electrophoresis of the his tones m acidic polyacryl-
amide gels re\ealed a pauern of histones qualita-
tively similar to that obtained from mou>'e o r rat 
liver chromatin. The five major histones appeared 
to be present (Fig. 41. Thus, this method appears 
to avoid the degradation of epidermal histones 
found by ega! et al [22]. 
Electrophoresis of the epidermal nonhistone 
chromosomal proteins on high-resolution SDS pol-
yacrylamide gels reveals at leas t 30 bands (Fig. 6). 
Approximately 30 bands were present when mouse 
or rat liver nonhistone chromosomal proteins were 
electrophorized on SD gels. The latter results 
were in agreement with those reported by Wu et al 
[26] for nonhis tone chromosomal proteins from rat 
liver. They used the Marushige and Bonner proce-
dure [19) for isolating chromatin and an isolation 
procedure for the nonhistone chromosomal pro-
teins similar to that in this study. A comparison of 
the DS gel patterns of nonhistone chromosomal 
protein!> from mou!>e epidermis, mouse li,er, and 
rat liver re\'ealed some similar bands in the high -
and low-molecular-weight regions while a few non-
histone chromosomal bands appear to be specific 
to each tissue especially in the high- and middle-
molecular-weight regions . Wu et al [26] compared 
the nonhistone chromosomal proteins of 7 rat 
tissues by D polyacrylamide gel electrophoresis 
and reported a high degree of homology in the 
low-molecular-weight ref(ion !beiO\., 40,000) and 
the most significant variations in the middle-
molecular-weight region (40,000 100,000). Their 
results are in agreement with those in the present 
study. 
The methodology described m this report for the 
isolation and fractionation of epidermal chromo· 
somal proteins will enable us to mvestigate the role 
these proteins play in mechanism of action of 
chemical carcinogens and tumor promoters 
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